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1. ft&HWK* 

A visit was jaade to -ast»ar.-' .cdafc to discuss various 
subjects srst attend & raeetdng between and Eerlin-. dbaer regarding 
mtml thenaal profelosa la ih» 1! 0 a progrBs* 

2, ximi 

4* a**d 3ot feats » Hr# &re« has Lnfor-s&lly proposed to 
conduct a ts rod dot 1 * test, using the ? J-2 aircraft* primarily to 
^etersdse whether low jgsssaa fll&& or products have an advantage 
la mt lai paeto{p”aphy* This study would, be applicable to all 
pamgrasas* but be slanted priyeurily toward < *C* !W A forraal 
proposal Kill Uf for.mrdsd in the near future with funding 
rofyairo;:sfcmta and an eparatteatl plan attached* Eoughly# ten 
flights would be required at various altitudes and with 
various filr® and filters* I told Mr* Oreen feat I eciicurred 
wife the objectives of these tests* but Headquarters would 
have to review the cost and the availability of aircraft 
prior to approval* Is mxm&y this test peogem would* 

(1) Investigate lew gsasa fils vs* 3432 in actual 
flight conditions* 

(2) Irtvosiigata low ; tana processing as a eaeaparlsm 
to low iM3a& tafciag material* 

(3) .study asbac»j^wrie attenuation predictability 
using the aircraft in Imaw* SBBdltiatis as a control for 
this study. 

(4) Study fine grain ( 243 ) fite i » ss»lX caaeras 
at slcsu shutter speeds as an Input to problem of assail 
scale aerial photography. 
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(5) Provide control data for studies of variations 

la spectral sensitivity* 

f H.. ... .. ** * » a a a * J .. • 



by using aircraft atra r gadi tion ing to maintain 110 to 12Q*F tar 


the Q*b&y* The case®* equipment is enclosed in m tnmr bag of 
helim ai 1/3 atunaptoila pressure* Thaoyotinally, the sssjor 
problem is to control the boat entering tbs Q-bay through the 
two photo windows* They esttssats that blowing air across tbs 
windows will take sway about 2000 3TU*s per hour and keep tbs 

W-*-— .-.-A i. % - ’t - SW4.-— -A.-. a .... .s * a. *.. ** . 




fear this approach on the inside surface of the windows is 
140*?* Tests to date id their assail furnace (the saw furnace 
will bo in operation la a few weeks) ere as follows t 

(1) Linear gradiss&s axe acre- acceptable than non- 
linear Uandm variations of ewer 1/2*F are unacceptable* 

(2) iusliuss perforae better than air under these 
conditions for both optics md thecnal cenveetlan* 


(3) In a rough experiment, with a furnace aimUting 
am outside toi-eperature of 490*F, the indie surface 



windows accas^eriied by a c o nst a nt change in the index of 
refraction arc net expected to be si^tiilcasi* 


(5) Test verified analog eouputatims and asmrsptiwia 
use in design very elooely* There Is & definite lag in 
beat effects from outer to inner surfaces of windows and 
the variations of heat oa the inner surface aw very mall 
for reasonably large obeargoa on the outer surface* 
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(6) Collet® optical noaiwrauMiite ham not been 
made in teats as yet, however* the new furnace will 
persait this test with window® in proper position and 
iaajxial convections controlled* 

(7) ‘ie date* 60 pieces of 5 inch diameter by 

3/16 inch quarts sanploa have been tested for breakage 
under assure* (Therssal tests for breakage had 
previously been collated satisfactorily)* Use quarts 
met stand 5#000 and test indi cat e an average 

breakage* for various groups of induced scratches, at 
between 5,000 and 11*000 p*a*i* Fatigue factors are 
not completely known and additional tests are planned* 

c« w u ^mosAmJsk ^ ic n 

objective of the EK. approach is to provide an «®v»lo*x of cool 
air la a hel law outside shell of the film cassette to laaiotain 
120*F and protect the Ilia which is the item nest critically 
effected by heat* The over-all Q-bay would be maintained wsferr 
asblcnt conditions of beat sad pressure* EX studies on 
isadnfcainirig linear beet gradients agreed with tlx ftfe tests 
and studios* la order for their system to operate to the 
desired resolution* the temperature differential :ai»t be uniform 
within the Isas system which is outside of the 120*1' envelop©* 
They also stated that thsir primary mirror could only tolerate 
a wdffi of 2*F differential in heat eves if it was linear. 
Studies to date indicate I 

(1) in assumed outside tas^xmture of 500 *F with 
coa window would give an Inside ter^ratune of 415*? 
and with a datable window* 133*?* Tbs difference in the 
EE and IMS figures for tbs doable window is relatively 
small and attributed to the fast that EX has only one 
square window while P-C baa two recrUWMpdar windows 
asai pressures and coatings were different* Also* the 
r.K window is flat with the underside of tbs aircraft 
with a alight faring in and ©at which LAC said they 
could toiorato .in this c^igurafcton* while F-K 
windows arc flush *?* shaped installations, 

(2) Eli eontesvls that the primary fiirror, which is 
the closest component of the lens system to Us® window 
heat source* should act be bothered by beat gradients 
since they wfould t*a along the plane of the vAgror 
rather than t borouch it* They did state that they my 
im& i a shield at the bot&oa of tlx mirror to keep heat 
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froa the windows away front the hack of the issirror* 

(3) hAu @&v© SI a figure of 7,000 3TU per hew 
capacity for "neat retiorai available free the air 
eer4i tinning aysiea. M Indicated that their abroach 
si$ht provide satisfactory operatic*; even If c*i® of 
the two air eonddtf caere oa board failed* 1 infoysaod 
them that, unless aosae change had occurred la the 
operational concept of which 1 ms mam m 0 the nlsaion 
would abort iraacdlately if mxf failure occurred •which 
was related to safety of tbs pilot* Even though an 

air coixiltleoer could fall froa causes other than engine 
failure and tbs aircraft continue to operate properly, 
the rwurgla of safety was go«*» 

(4) BE Is coi.cemsi that tbs wxa seal la a 
double window mp cause significant distortion* In this 
case, preesuro causes aorw jjatertloa than heat effects* 
Thicker wtadc«ws w Igprwps the si tu at ion , but there Is 
a point of diaindahiiia returus and tbs ire® significance 
of this factor Is not tnown* P-I was not •specially 
conccr i-i-l over tMs factor although they sore ccasidering 
it* The reason for difference in degree of concern Is 
ffrebably dm to the fast that tbs P~E syshwa looks 
through tbs windows at a aealisaa angle of 45* while the 
11 sy^ase looks through their window si a nsj&nun of 60** 
AH eorwurrod that this factor wm probably negligible in 
tbs vertical and acre signifiawBt at cbliqsa© angles* In 
either case, the dtstcrtlow could be cither a straight 
focal shift or astigmiisa# 

(5) A brief dlscwselcn of window tbamal easting* 
rovealod that research is still to be aosapletei to give 
consiatant results to toots* MK has one Metallic 1 * 
coating with m esrsLselvlty preaching 75 to 90S in 
teat* This la sgjjwawwtly better than P~£*s and fif; said 
they could sell it to then* this was said Jokingly, but 
there mm mm sidestepping an this subject frar both 
aides* X feel that It teas mam tnm a conservative 
attitude an results to date rather than ac^ umdlllagasrao 
to state eap&oilititt* 
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3* coM«ans* 

A. (hn»r»lly, for the first Ejecting between two rival 
eotapaniaa m & cesson probisit;, X thought that cooperation 
aad a free exchange was evident, 

1* j&aio principles and findings of both eorapanies are 
in general agreesmt* The approaches, however, are different 
ansi theoretically both possible* In auianary* 

(1) El abound# the theory of optical per- 
formance through uniformity of teaporaita?® ®ad 
pressure at ablest or high temperatures and 
Icsr proas urea with air conditioning of the fils 
only* 

(2) Pm. a®t# forth the theory of optical 
psir.forr-,o.ncc through cwairal of the total camera 
earircsos^i in both taajserature and prssaare, 

C* EX rscscsamdod investigation of the possibility of 
providing for both approaches through establishing a re<|uire- 
wnt for LAC to go both ways at this date. Obviously, if LAC 
could aake such & provision at no coat i» ti^e, funds, or 
ct®plieationa, this proviso would ba In our best interests la 
sy opinion* It is .reccsamisded that this question be raised 
with LAC* 

0* It was apparent that both companies are still working 
with par&aaters provided by LAG on a theoretical basis. Any 
ci tangos to this data m a result of UC testing, or studies 
should be dlsaasdnatsd aa soon as possible to both 1SX and P~E* 

■ ■• 1 personally feci that the El sysic..- is at least as 
good an approach as the me daalga* EX has & definite feeling 
of frustration over the stretch out funding and nail asnount 
of effort poroissable, la addition, the V/H porablaa is totally 
in P-& hands and a satisfactory solution has not been achieved* 
Also, the interface profolsa with the vehicle are definitely 
directed toward the P-& ays tarn* There are still many unknowns 
in both aystoaa* I had tbs feeling that P, sight have 
believed that they were being brain-picked just before being 
set out to pasture. If this is true, future ;vsets on a 
coosaon ground between the cec^xanies involved m? asst with 
sojtjs resistance , The SX effort needs to be directed along 
firm, ground or redirected to a definite phase out* 


Major USAF 
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